Smoking tobacco is a worldwide public health issue. Over the last few decades, smoking patterns have been changing, reflected by increasing rates among young people and females in particular. Aims: This study aimed to determine the prevalence and modalities of smoking and to assess the factors, habits and beliefs that might encourage or discourage smoking among young adults in Palestine. Methods: A cross-sectional study was conducted in the West Bank in 2014 among Palestinians aged 18-25 years old. Subjects were recruited from six Palestinian universities (n=1997). Participants were asked to complete a questionnaire focusing on sociodemographics, knowledge and beliefs towards tobacco smoking, and the reasons that motivate or hinder smokers to quit. Results: The prevalence of tobacco smoking was found to be 47.7%. Males had higher smoking rates, consumption levels, and initiated smoking at younger ages (74.4% started at ≤18 years old). Smoking cigarettes and waterpipe were the most common forms among both sexes. Smokers were also found to consume higher amounts of caffeinated drinks and fast food, showed lower scores towards anti-smoking beliefs, and reported significantly higher prevalence of smoking-related symptoms and diseases, primarily shortness of breath (20.5%) and cough (16.6%). The majority of smokers reported attempting and willingness to quit smoking. Health and financial costs were the strongest factors encouraging quitting while mood changes and lack of self-control were the most reported discouraging factors. Moreover, smoking among family members and peers increased the odds of smoking. Conclusions: Increasing rates of smoking among young Palestinians and a growing popularity of waterpipe use should alert stakeholders to the necessity for the implementation of smoking prevention and awareness policies and programmes.
Introduction
Tobacco use is one of the major public health concerns worldwide. Annually, more than 7 million people die (12% of all deaths) as a result of tobacco use. Despite all the efforts to control the spread of tobacco use, it continues to adversely influence global health patterns, especially in low-and middle-income countries, where 80% of tobacco users live (1, 2) . Interventions to control tobacco smoking require an understanding of the knowledge and beliefs of the targeted population and tobacco control legislation (3, 4) .
The patterns and modalities of tobacco use have undergone several changes over the past few decades.
Smoking rates are globally higher among males, but studies have shown that the gap has been narrowing with increasing tobacco use among females. In addition, the prevalence of smoking has been growing rapidly in the age group 15-24 years (2) . Furthermore, waterpipe use is an emerging trend that until recently was associated with adults in the Eastern Mediterranean Region (5, 6) . Since the 1990s, waterpipe use has been spreading to younger populations (7) (8) (9) (10) .
Studies have reported varying smoking rates in Palestine and rates have differed depending on the methodology and the target population. The prevalence of smoking ranged between 19.6-26.3% in the general population (11, 12) , and between 35-56% among university students (13, 14) . Few studies have focused on tobacco smoking among Palestinians in the context of beliefs and knowledge (11, 14) . These studies recruited mainly college or school students, but none of them addressed the factors and beliefs towards tobacco use outside of these demographics. Thus, the current study aimed to characterize the prevalence of tobacco smoking and smoking modalities (cigarette and waterpipe smoking) among young Palestinian males and females and to examine the factors and beliefs that might encourage or discourage smoking. This study's results could be utilized to draw strategic plans and policies to reduce tobacco use.
Methods
A cross-sectional study was conducted in the West Bank, Palestine, between January and May 2014. Study subjects were young Palestinians aged 18-25 years. The study included students recruited from six Palestinian universities and non-students of the same age group recruited from university campuses (total=1997). Students were recruited from 11 different faculties that included both medical and non-medical specialties. Non-students were chosen from the university campuses to minimize the confounding effect of occupational and environmental factors. This group included young administrative staff, cleaners, teaching assistants and other service providers on the university campuses.
Using a convenience sampling approach, subjects received a self-administered questionnaire. The purpose of the survey was explained to the participants verbally along with distribution of an explanatory sheet. Subjects completed the questionnaire anonymously.
The questionnaire was developed in English by intensively reviewing the literature, translated into Arabic, and validated by forward and backward translation. The questionnaire consisted of nine parts including sociodemographic characteristics including sex, age, study major (for students), marital status, parental educational level, place of residence, type of locality (urban or city, rural or village, refugee camp), and family income (very low: <LE 1500; low: LE 1500-<3000; moderate: LE 3000-<6000; above average: LE 6000-10 000; and high:> LE 10 000).
Smoking modalities included the following: type of tobacco consumed, consumption level of cigarettes and waterpipe, age at smoking initiation, attempting to stop smoking, longest period without smoking, dietary habits, self-reported morbidities, knowledge towards harmful effects of smoking, attitude and beliefs towards smoking, willingness of smokers to quit smoking and the reasons for their willingness or fear to quit smoking, factors that might be associated with smoking behaviour, and smoking among family and friends.
The beliefs part was taken from a previously validated questionnaire (The Smoking Consequences Questionnaire for Adults "SCQ-A") (15) , which is a 30-item self-reported scale that measures the expected utility of cigarette smoking. A 5-point Likert scale ranging from 0 (do not agree) to 4 (strongly agree) was used to assess their agreement to each statement. Nine subscales were derived via principal components analysis: negative affect reduction, social facilitation, taste-sensorimotor manipulation, negative physical feelings, weight control, health risk, stimulation-state enhancement, negative social impression, and boredom reduction. The smokers' group included current tobacco smokers and those who smoked regularly in the past six months. Experimental smokers and ex-smokers (quit smoking for at least the previous six months) were excluded from the study in order to minimize their confounding effect.
Data were coded and entered into IBM SPSS version 23.0 for analysis. For categorical data, frequencies and percentages were used for descriptive analysis, and Pearson Chi-square (χ 2 ) was used to assess the significance of the differences between proportions. For the belief scores, averages were calculated for each subscale and Mann-Whitney U test was used to evaluate the statistical significance of differences between smokers and non-smokers. Finally, binary logistic regression was used to calculate the odds ratios (ORs) and 95% confidence intervals (CIs) for the associations. Possible confounders were identified through the related literature. The final model was adjusted for sex, age, and family income.
Ethical considerations
The study was approved by the Institutional Review Board (IRB) of Al-Quds University, Palestine. Each subject provided written informed consent before recruitment.
Results
A total of 1997 subjects participated in this study. The majority were males and aged 18-22 years. The study population consisted mainly of university students, of which 33.3% were medical students. Approximately 50% of the participants reported being current smokers. Among males, the prevalence of tobacco smoking was higher compared to females by a factor of 2.5. After adjusting for possible confounding variables (sex, age, and family income), we found that males were five-times more likely to smoke (CI: 4.3-6.5) ( Table 1 ).
The prevalence of tobacco smoking increased with age. University students reported relatively similar rates of smoking compared to non-students of the same age group, but medical students had a lower prevalence compared to non-medical students. Moreover, income level showed a positive relationship with the prevalence of smoking while paternal educational level showed an inverse association. However, maternal educational level, marital status, and place of residence had no significant effect on the prevalence of smoking. As for the type of locality, the lowest prevalence of smoking was found among subjects living in villages and the highest was among those living in refugee camps. Moreover, nonsmokers perceived smoking to be costly financially ( Table 1) .
When examining smoking modalities among young Palestinian adults, the majority of smokers reported smoking both cigarettes and waterpipe. However, although approximately 25% of males and females were exclusively cigarette smokers, a higher proportion of females were exclusively waterpipe smokers (19.7% compared to 4.1% in males). Consumption levels of cigarettes were significantly higher among males while consumption levels of waterpipe did not differ between males and females. Males initiated smoking at an earlier age; 70% before the age of 19 years compared to 58% of females. In addition, more males reported attempting to quit smoking compared to females, but the length of the period spent without smoking did not differ between the two sexes ( Table 2) .
Dietary habits of smokers and non-smokers were compared among healthy and unhealthy participants (participants who suffer from smoking-related symptoms) (Table 3 ). It was found that consumption of most types of drinks was higher among unhealthy smokers, especially energy drinks. In addition, no significant differences in fast food consumption was observed; however, healthy smokers reported a higher consumption of dairy products compared to unhealthy smokers, but the consumption of dairy products in nonsmokers was similar in both groups (Table 3) .
Examining the mean of the scores obtained on perceived positive and negative beliefs towards smoking, the average scores of smokers who believed that smoking constitutes a health risk (mean=3.57/4) and that smoking gives negative social impressions (2.52/4) were significantly lower than those of non-smokers (3.81/4 and 2.82, respectively). In contrast, smokers held stronger beliefs that tobacco smoking increased confidence in social contexts (2.77/4 compared to 1.95 among nonsmokers), helped alleviate boredom (2.83/4 compared to 2.24), reduced stress (3.04/4 compared to 2.27), helped to control weight (2.96/4 compared to 2.77), improved social acceptance (2.53/4 compared to 1.91), and helped increase concentration (3.04/4 compared to 1.95). Furthermore, the risk perception of adverse health outcomes including heart diseases, lung cancer, bronchitis and lung infections, and hypertension was significantly higher among smokers compared to non-smokers (data not shown). The factors that mainly influenced smokers to quit were health (80.9%), followed by financial factors (50.4%), and family (46.8), while social factors were the least considered (29.6%). Furthermore, mood changes and loss of self-control were reported among 76.8% and 51.4% of smokers, respectively, as the most discouraging factors for quitting smoking, followed by fear of gaining weight (42.1%) and loss of self-confidence (24.5%). In this study, it was found that a significantly higher proportion of smokers reported their willingness to advise others not to smoke (P < 0.001), and the proportion of non-smokers who were made aware through programmes at school about the risks of smoking was significantly higher in comparison to smokers (P < 0.001) (data not shown).
Upon examining the health effects of smoking, we found that several symptoms were more prevalent among smokers when compared to non-smokers, including shortness of breath, cough, chest pains, inflammation of the chest, tightness of the chest, heart disease and hypertension (P < 0.001) ( Table 4 ).
Regarding the factors that encouraged smoking initiation, it was found that both paternal and maternal tobacco smoking were higher among smokers compared to non-smokers with ORs of 1.8 (CI: 1.5-2.3) and 3.3 (CI: 2.4-4.9), respectively. In addition, more smokers reported having at least a brother who smoked tobacco (OR=1.7; CI: 1.4-2.1) or sister (OR=6.5; CI: 3.9-11.1). Moreover, as the number of friends who smoked increased, the smoking prevalence also expanded, with an OR of 8.7 (CI: 6.7-11.3) for those who have more than 10 friends who smoked tobacco.
When comparing high school leaving certificate grade averages between smokers and non-smokers, it was found that a higher proportion of non-smokers reported grades of 90% or more while most smokers reported an average ranging 70-90%. The OR indicated an increased prevalence of smoking as the grade decreased. The prevalence of smoking was two times higher among students with a university cumulative average less than 70% compared to those with 90% or more (OR=1.9; CI: 1.1-3.5) ( Table 5 ). 
Discussion
The prevalence of smoking among sample participants appeared to be high (47.7%), pointing to a continuously growing problem in need of urgent intervention. These results showed significant rates of tobacco smoking among males and females, with increasing popularity for waterpipe smoking, especially among females. The study showed a smoking prevalence higher than that reported among young Palestinians in general aged 15-29 years old (22%) (16, 17) , among An-Najah Palestinian University students in the West Bank (34.7%) (14) , and Jordanian university students (28.6%) (18) , but lower than the prevalence of smoking among university students in Gaza (55.7%) (13) . Furthermore, Khattab et al. found the rates of smoking among Palestinians to be high compared to neighbouring Middle Eastern countries (19) .
The prevalence of smoking is evidently lower among females globally (20) , which could be attributed to cultural and social factors (5) , but could also be an underestimation as a result of under-reporting due to social conditioning (5, 14, 18) . Several studies reported a higher prevalence of smoking among Palestinian males but with varying estimates (12, 14, 16, 17) . In this study, 23.5% of females were found to be tobacco smokers compared to 61.8% of males. Studies have reported higher rates of smoking among young females (university students, young adults and school-aged students) compared to the general population (11) (12) (13) (14) 16, 17) . The increase in the prevalence of tobacco smoking among females has been attributed to the influence of urbanization on social life in the Region, in addition to the role of the media and marketing strategies that target women (19) . Differences in smoking modalities by sex showed that smoking waterpipe tobacco, in particular, was significant among males and females. Waterpipe smoking is an old practice in the Middle East but has recently become fashionable and gained popularity in both sexes worldwide, especially among young and affluent socioeconomic groups (21, 22) . This trend appears to be encouraged by the assumption that it is safer than smoking cigarettes, as well as the attraction of flavoured tobacco, and the social nature of the activity. In fact, some studies showed that waterpipe smoking has become more prevalent than tobacco smoking (5, 9) .
The prevalence of waterpipe smoking among Palestinian university students was found to be 24% (23) while 61.1% of Jordanian university students reported ever smoking from waterpipe (24) . Additionally, it was found that males, in general, initiated smoking at younger ages compared to females (mainly between 15-18 years of age). Studies show that most adults initiate smoking during adolescence (25) . Higher smoking rates were observed among residents of refugee camps and rural areas, as well as with increasing age and income, and lower parental educational level.
Parental socioeconomic level was found in some studies to be related to smoking initiation in young people; for example, in low-income countries adolescents coming from high-income families and residing in rural areas had higher rates of smoking (26) , with several studies from Palestine and Jordan reported similar findings (14, 18, 23, 27) . However, Jawad et al. reported that Palestinian refugees had nearly twice the rates of current tobacco smoking compared to non-refugees (28) .
It was also found that smoking among Palestinian young adults was associated with unhealthy nutritional patterns and increased consumption of caffeinated drinks (29) , which was consistent with other recent studies (30, 31) . The significant increase in the consumption of caffeinated energy drinks, especially among children and young adults, has raised concerns regarding their effects on health among susceptible populations (32, 33) .
Investigation of factors that could encourage smoking initiation among young Palestinian adults indicated that having friends and family members who used tobacco increased the risk of smoking. However, better academic performance, measured by high school leaving certificate grades and university cumulative averages, was associated with a reduction in the prevalence of smoking. Consistent with this study, personal, behavioural and environmental factors had been shown to influence smoking initiation in young people (3) . Social peer pressure on smoking initiation had been previously found to predict not only smoking behaviour but also the level of tobacco consumption (34) , and is consistent with recent studies in the Gaza Strip and the United Arab Emirates where peer pressure had the strongest influence on smoking initiation (11, 35) . Furthermore, the higher academic performance of non-smokers reported in this study could be related to personality traits associated (23) . The adverse health effects of smoking are already well known. Those found in this study were consistent with recent research assessing the prevalence of chronic obstructive pulmonary disease (COPD) in 11 Middle Eastern countries. The study reported a higher prevalence of COPD among smokers of both cigarettes and waterpipe with a dose-response relationship (37) . Regardless of the high rates of smoking-related symptoms, lower belief scores for the perceived health risks of smoking were also found (38) .
Belief patterns of smokers in this study were similar to those reported in the Gaza Strip (11) . In addition, the reported effects of smoking on perceived reduction of stress and negative emotions were consistent with other studies (36, 39) . Overall, the findings in this study showed that smokers were less knowledgeable of the harmful effects of smoking compared to non-smokers.
Limitations
This study consisted of a large sample recruited to represent different geographic and socio-economic classes. However, the study lacked randomization in the process of selection, thereby limiting the generalizability of the findings. In addition, the sample consisted mainly of stu-dents, although the analysis showed no significant difference in the patterns, factors and beliefs towards smoking between students and non-students.
Conclusion
In summary, the prevalence of tobacco use among young Palestinian adults is significant, with waterpipe and tobacco smoking rising. These findings highlight the need for gender and age appropriate tobacco cessation programmes and educational campaigns targeting the health risks of tobacco use. In addition, counseling should be extended to parents who use tobacco in order to support smoking cessation programmes aimed at young people. Adapted interventions should also be accompanied by cognitive-behavioural and motivational strategies that take into account social influences with regard to smoking initiation. Moreover, targeting school-aged students through awareness and peer-led interventions could be effective in reducing long-term smoking rates in young adults and encouraging smoking cessation.
Importantly, for an effective and sustainable tobaccocontrol programme, a comprehensive nation-wide policy that decreases accessibility to tobacco products among young adults should be adopted. This control could be achieved through prohibiting the purchase of tobacco products by minors, increased taxation and prices, restricting advertising campaigns, and banning smoking in public places. 
